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GAP IN A SPIRALLY RIDGED POLE
Do Wo Kerst
Mey 10, 1955

This is a caleculation similar to that made by Terwilli-
ger in MURA/KMT-2 but for a sinusoidal distribution of magnetic
field in the median plane
instead of for a step dis-

tribution of fleld.

Terwilliger has

vl .

pointed out that for '
B & Bok*k(1+f Bin—z'),

: 7\ /W e
the magnetiec potentiel for

the case of k¥ 8 0 1is

vV = 10£Y+fx sin—% sinﬂ% ‘o

We want to calculate the
maximum gap between opposing pole
ridge topsy; G 3 for different velues of the fractional field
variation, £, in the median planes This meximum G 1is the

geparation between ridge tops for the limiting magnetic equi-

poténtial whieh developes an infinite crevice between ridges.

The crevices occur where gg = 0 or O = 1 4fgin-X cosH Cﬁé)

1 A A

and the value of —= at crevices is X = - Thus~?-=

X 2 °
cosH(Ye=/X)o For this equipotential Y = B, {X cosH™L -%—- -
x e Y (_}—2 -1}} On this ssme equipotentisl surface



2 MURA/DVK 1C

min

V.. -Bo{Ymin-f £ % sin H(me; )}

equating

¥ = G/2 occurs at sin x 4x= f 1l-and it satisfies

¥ min in B - -1 10y I
4 £ sin H(ZMiD )= cos H Y1 4+ £) (1-1),

If we now impose the condition that the amooth approxi-

f22
mation )/) = 2A.G. be & constant, then, since

g
in cases where k f O N is already chosen by radisl motion

considerations, we are imposing the condition Ly = constant.

Thig is also requiring that r%%‘ 2 constant in the orbital
max

plane for different parameters tried.
The graphs show —-% = E%i&? determined by the trans-

cendental equation above and G%:-which is proportional to the

maximum gep attainable for L = constant, jﬂ)z = constant,

r
orf —= gﬂ_ = constant,
(H ‘")Peak

The curves show that f = 'ﬁfgives about the maximum
gap if one is designing for a fixed /,s but only 10%
of the gap is lost if £ = .35 or .15 is used.The biggest
usable values of G[} 1s 28 which.is a good design rule,
This result 1s very closely the same as that given by the
Illiec for the solution to the Cauchy problem with k ~—150,
that is for B = Bo (r/ro)k ( 14+ f sin-=) in the orbital
plane. Terwilliger found a broad maximu& at f 5-%—for

step shaped field vnriations.
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